Structure-activity relationship of amyloid fibrils.
Protein aggregation is a process in which proteins self-associate into imperfectly ordered macroscopic entities. Such aggregates are generally classified as either amorphous or highly ordered, the most common form of the latter being amyloid fibrils. Amyloid fibrils composed of cross-beta-sheet structure are the pathological hallmarks of several diseases including Alzheimer's disease, but are also associated with functional states such as the fungal HET-s prion. This review aims to summarize the recent high-resolution structural studies of amyloid fibrils in light of their (potential) activities. We propose that the repetitive nature of the cross-beta-sheet structure of amyloids is key for their multiple properties: the repeating motifs can translate a rather non-specific interaction into a specific one through cooperativity.